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^ ^^9} ^e|-^7ll: -^7] ^^^S. ^^^^ ^^f} '^^^^]^ ^^S. ^ 

Cl-. S. -M^l^V^ ^'J+^^'^l ^T^^V'^i ^7m<^S. Jl5!}-7> 3.711 X+B^-M-P^, 7>%# 



3E. 1 
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JL^ *J=^^1^1^ ^^1 ^2^^> ^ {NETWORKED SILICA 

FOR ENHANCING TENSILE STRENGTH OF RUBBER COMPOUND DRASTICALLY, AND THE PROCESS THEREOF} 

H 2^ ^€ ^^9} ^ ^217>^ ^^ ^sfol^. 

5. 3^ -^7] ^e^^H i^H^-^S. ^^7l7> ^^^M ^^s)<H 

^^^^ ^tb ^<^14. 1=1 ^^^} S^*^ ^2l-^7H ^¥7m 7}^ ^^Al 
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1(^^04453 ^ "^^l-* 2004/5/6 

AloVvilolH, "g^l. «^1>1B11S717> ^<H$l^ ^Bl^V^q- ^^^15^^ ^^A>^^ 

7} '&7Sol7> 3^>^^^ ^J-^V^SS. 7>5l ^^1 ^^^\ ^ ^1^13-'^'^ 

^molrf. ol>^^ :g-^^ ^ Jl^^ ^<=>H. ^«1H, ^H, SS., vfl 

^^11, -^0^ ^ x^^^^ 31^5. ^^tl-. 31^^ 7>%^-g-^o(l 3.^ ^:^}^ % 

>fl^o] 5^<g£|^ii|] :^^tb ^^7^£.(tensile strength: T.S.), ^^}^] 

-?il#(elongation at break: E. B.)^3. S^l^H i^^^-S: ^^mtb^]-. 

M-^ '^^^'^l ^^«>^ 7l-5l£.» ^^<H ^^7^3^7> ^^-SV^ 7>iii:£« ^<:^ 
jl^^ ^m^l-Tll ^1:<H ^^^^ ^j-^^l^r^-. 

<7> ^J^s. ^o] 7}M^]9]^ "il^^^j-S^ <§7fl ^a-I:^^^.^-, 7>S;^£ 

^7}^t\-, ^o]c] JL^^ ^^<^1 ^><^17> tfl^]S. 50phr 

^7\^t^. w]^ ^^^}^ 7]:A]^^s. 7^^> 



36-4 




^ 2004/5/6 



tV^^H U^} ^^^^ 1J-^1«^1£ 7H^rl-. o]s. 

•s] Bfoioi^ -gsi^v* ^7>«^^ ^^^^ 1^1 7i^oi ^>a-^ti-. 

^7m<:>^ o]^ A^^^ ^^^^V7l -^Sl^m ^7^^ ¥ 

«4 ^ ^oi^] ^o> ^7>^* ^2^7171- <H^i^. ^ein^ :a7^ M7]- ^tfls^ 

^7>^ ^H?7V S.^71- "^ri^ol >a-E(|S. ^o]?^ xflofl ^ ^<f5|<Ho> . 3.^ ^7]- 

-tt^^ «^^<^1 SlJL ^Cf. ^^^^ ^2l^V^ ^'iV^'^l M-m^ ^^^^ 7^^^7l 

^«fl ^7>t!: ^el?>S. ^«(| Sejol 31^3^ ^-a^o] u|-iffl>:i ^cf. 
<9> ^Bin^ ^'^^l7'l7l ^«flA-1 ^Bl7> -^711:^ -B- 
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7l#7]Bi o.^ ^Bl^V ^730171- ji^sq- ^ <^o]£.s. ^jE-tb^. ^e^^H 5E|4^ 

JL i7j-7flSA^ ^ ^Cf. O]^ S]3E.<^A-1 <^j:^6j) ^B^^V 'ge]-fe7lSt|. ^-§- 

^ $1^ ^^^1 ^^7l7l- ^Jl. o] ^^7] A>ol6|l ^^1- ^^ol ^^9} 

51 (coupling reagent)^ ^-f-<^l ^7>tb4. 'S^^l ^^l^V S.^^ ^Bl-*7l^ ^ 

-g-^>iS ^S-irO] ^J^^Sl^A^ '^^^171^ >il7l5lJl ^Bl?V ^¥7] Si- 

tf. -Mb1?> S^o] -fj-711-5. 3E|^Ej^ -B-7l#ol ji^s]. ^51^1-31 ^^^o] ^^a-^gcl-. ^ 

31^ 1:;^>7> Jl47> q-tfi:^€l=f. ^<*>7> -M5^7> 

Olsq. ^73o]7> :i^;*lH 31^ ^^>7l- ZL A].o16|] 7^]6] ^O.^, Jl^^ 3^^<^ tfl 

:io nem, -^T^a^ 3.^ wB^^<=Sl ^^:^1^ ^7Mh.^ ^^^1^ 7V#«>-§-^«>ll ^el^VM- :2. 

^-§-^>7ll n1-E}-Ai :^7l-t[- ^^>I17> H.^ ^^9}^ 3.^^ ^-S-«1-^1 ^<»> ^7^ ^ 

ji^^ ^^7j-:£ ^^6)1 7H^^ «3=^ zLBl ^tq.. Ol-UIBI- ^^;*117> ^ 
sl7W ^-g-sl-^ ^^sio^ i^*a=^><=^ Jl4* M-^^ 

-^7]^^ ^1^^]7} ^n^^^^ 7l-%^-S-# ^^A]^ ^ o;^^ :^ 51-^^* -^^^^tt^-. 
^^;*ll7l- ^7m «fl^3|.:;g6jlA^ ^3£7> 170TC:e.t:]- ^o>xl;<l ^iE-S- tifl^ 

^-^^1^ '^2in7> ^7m Jl^^ '?1^7^:£ ^'S-^lfe JL3l-^<^m- ^^5. $1=1-. Ziem 
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^7>«V^ ^Hl^>7> ^7}^ 5L^ ^^V^^IjI ^^^}^ # 

<5>:^Ai ul^ >ll^o^ ^^oll Cfl^ ^^^^^1 3.711 ^^^7] nfl^«Hl, :i^>ll7> jl7>olJil 

A}-g-6j| ;t|]^o] §^6)15. 1:^^^ ^<5H^ ^M^^q- ^H^l^ tl^7j-5.7> ?! o> -gV^L ^^>^ol 

tl> Bl-oHfe ^^S^^ ^7>t!: "^^7]- ^^Sjjl, Ti].^^ o]^ nlAfl 

^cf. S 7l;^l^ jL^jf* ^tfl^^iT^ Bj-oio^o^ <^al* ^^aI^Iji Bl-oio^oflAi 
wfl#£|^ tifl7l7>^ ^ ^1^^ ^-^3^^ iL^l:^^ ^^^7] ^Bl 

7>^^^;^li^ %A^2|-^1 'U^ ^n^^. ^^^<^ 7]^^ ^^^V^ ^7>;*ll* :e.'a-«>7l ^ 

^o].;^1j1, nl^-g- ^7>;^1^ -B-^«: "t- ^^I^H ^7Hl7> 

^1 ^s.^ ^si7> A^^* 

<12> ol^ ^-^^V^ -^21^1-^ «fl^^^ ^tflAl5^ ^el^V^ f-^^lS-A-l 7l^^ ^tfl^A] 

7l^>HH, ^7H Y^-§-^ ^4i:^Al^o> ^E|7> ^7>S. £31-* ^tfl^^ 

4. ^C^.. ^-Sr] ^el7> «fl^^<il ^<^>^# 1^ '^>7l5|^ ^Bl7>Sl ^XJ-A^ X-l-ffl-, 7>%#^;^lSl- * 
A^^;^l7> ^el^H ^^Slol o]^ ^7>^^ ell til-g- ^tfl» tiVt/.] «jl^*> 

<=^<5> ^Bl^V ^7}^ol ^o>;?^ ^-a-^^ol 3711 ;^-l*>S)^ ^^9} ^7>S. ^^7^£.7> S.b1<H 
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^ 7l^^ 3.711 ^ o>q2l- ^;^c(j j^S. ^^1^. ^^^1^ AV-g-o.^. 

§A}-^^^ jfl-a^ ^ si^M-. ^7};^isi ^^<>m- ^«fl«^ 7101^ 2: 

7l 7>% ^^^^S. <=>]^% ^7>S. ^^^1^^ 31^ 



13> oleltj. ^;^l^oll5. Ir^^VJl JL^ ^^7j-£. ^ 7]^ . 

^]^^ St^'H '^i^^ ^^1 ^2l^> ^7}-^ol ^«5>^ofl tc|-5l- ^5^7> # 

A>-g-o.s. -^^5)^ ^^^l^S. ^zl-^€ ^l^it!: ^^1^^ «fl^*>7] 

^7]ols.oi A^S. ^^7jJ-s.l. ^o]^ ^elT'Xnetworked silica)* 7M^>^ 

^. ^^^} S^*^ ^-^^ -fi-711-3). JL:?-S1 ^tflAl5!^A-1 jl^^ofl tfltb 

^>S1 ^AJ-A^^ ^>S-Al^>H 7W4r ^tflsl-^>^C}-. ^, ^5l7> ^7H ^^^^ 

3^}^ ^Bl^m ;^12:*>^^=1-. ^H^^ o] A}oH ^A^^ 

JL« ^;^].7]. ^:f-*>o^ ^el^V ^73o]iq. JL^ ^7>7> 3^>^ ^J-BflS. fflolTll ^ 
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H.^sl^::Sl ^7>^ ^iiii^tb^. <iWel- -^e^n S.^^ ^^^7]^ ^-§-^<^ 
» ^«^1 ^7>^<:^S. 7>%^:5l;tim- #>^^>11 4^-S|-7ll ^<H^^1 ^<^>£ €4. -g^l^V 

^7>^^1 ^^r^. A>^^ TJfl^ o.^ ^7>;*11^ ^3^o> -SH^, ^ 

>gEl7V» A>-g.^^ ^^7] tfl^^<^l <ili'l ^-§-*>«^ :^>4^^7l xifl^**!! 

7>%#:51>I1 ^ ^7>;*11« ^^^V^l ^<:'l- ^7>;^1 «l-g-^ ^ ^31 -frtfll:^ nfl** 

*><^ ^^-2-^ ^^H:£ 3L711 7H^ ^ Slt^. 

14> -gem^ ^^«^1 trj-el- :xVol7> ^s^^ S^<^1^ ^e1-fe7l7> ^<^] 

ojtq.. $1=t!: -tl:'^^^ ^el-^7lS^Bl T^fi^ f^^^^ ^el-i-7l>7>^l o]^si\ 37ll 

Cl-^^m. -^Bin ^Sl^7l tfl^l:^ «V7l ^-§-^011 «>S!l. ^ol. -yj^-Al ^ full- 

's Til ^-§-*>S.S. ^^o] ^^f} a^ofl ^ ^rV. 

=15> [^-§-^ 1] 
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6> H O-H 



SH 



17> (^71 ^Bl^> ^73011- q-Bj-ofljl, 



<22> [^-i-^ 2] 
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24> ^7] '^^^] ^Bl^Vl- 'HS. ^-S-aIt^a^ 3:5:>^^^S. m^^l?!^ -81-71 3<^ 

:aoliq- -i^fil ^^^-i- 3:^«>^ ^Sl^>^ 7>JiL ^5.^ ^^9} ^7^0] X)rO]c^ ^^7] 

7>7> I3l-^^€:>l4. 

<27> 7}mL^ ^^1 ^e|^>^ iE^<5l -B-7mS. Sl'H 31^^ ^ tifl^ElS.S. ^'a:>»§ol bltii 

jl« ^:;^}si\. ^^^Ytr a]^ ^-^S.S. 2.1-a1>i^ 3.711 ^7>sl^l ^-^^>H3E. ^^7^S. 

^ 3711 ^^^m. ^ 9X^. 3.^^ ^^7j-£ ^^-g- ^^;*I1SA^ ^^^o] iifl4- ^-^*>i:l-. PlBl 7> 
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^ej^ T|oi^ ^^fio] a.^ ^^s\6] o^c] A>-g-^oi ^7>Ai:a.i^ 

. o]^ o>u|B^- ^Bi^v K^<^ ^7Mi7> ^zhsi^t^i it|-^ :e.#«l-7i 7l-%#^ 
^ ^7Hl» 3i|.t|-^7fl ^7>^^l ^c»>:£ sj^ ^rf. o]^^ ^7H1 

:30 ^Al<m 1. 

c3i> H>^o-| soome* 3-i-ei'^l^^'««lH.s.^B5l'^^'^l^^ 

(3-glycidyloxypropyltriethoxy si lane: gPTS) 24g^ ^, S^<^1 ^2l-^7l7> ^o] 
-^Bl?>(S.i=1o> 175) 50g* ^^cV. 7>^^^H1 <a^^><^ 110lC«^lAi 24^]^ 7V^^V 

^^2). ^h:17'> a^^l 'Ma|-#7l» ^^^}^, l-^<?fl-^S. ^fl^t!: ^ I00r<^l'«>1 

12Al:?]:^o> :^2i^<^t^. IJ-^^^S. 3-<5Mii=^S.€He1'^^Al 

(3-aminopropyltriethoxy silane: APIS). 3-^1^SHS.^H51«^1^a1 
(3-mercaptopropyItriethoxy silane: MPTS), 3-"3:Sl-HS.^He1oll^Al 
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(3-chloropropyltriethoxy silane: CPTS)<>1 S^<^1 ;«H2:^S4. 

^ ^^o|i xc|.2^ ^B)^>« ^•='11 -^21^1-^ SIL* GPTS-SIL, 

APTS-SIL, MPTS-SIL. CPTS-SIL ^^S. a7l*>^T::l-. -^^^1 ^db^^- ^^7> 

-i^tt -^^I^Hlfe (ffTS-SMfe -B-7l#«il 1.2inmol/g, APTS-SMl 

1.5nimol/g. MPTS-SM^ 0.7inmol/g, CPTS-SM^ 0.5nmol/g<^l ^^l^^^*! 
J2> c^^.X\7]7} o}^7]S^ ^^^^ :ilE|7l- l-ej^A^ A^S. ^^t!:i=l-. GPTS-SIL 50g3l- 

APTS-SIL 50g-i- ^-§-^1^1^ ^^1 ^^^M lOOg 'S<H^t^. Stb, MPTS-SIL^l- 

GPTS-SIL* ^-§-^l7'l7lx+, APTS-SIL^q- GPTS-SIL* ^^^1^3^ -^^^ ^^^^'=>]7} 7>J1^ ^ 
^sIt^V* ^ Sl^. GPTS-SIL^l- CPTS-SIL* ^-§-'»'l?l^ HC1<^1 >fl7ls|^>H 

33> 3E 2<^ ^^9}, -B-71 ^^^^ ^iBl^ ^2l?>. ^7V ^-g-A]?^ ^^f} 

^ M-^l^T^I-- ^SlT'HUi^ loot: e^^<^lAi 1-^1 ^:£7> ^o>;;^ 

:£ ^7> ^cl-. ol"^ -R-71 ^^^S. ^Bl^ GPTS-SILoflAi^ 250*C 

^dt7> M-Bi-q-c^, ^e|^Hl>^-1^ 3.^-. ^7] zi^7l nfl 

-n-711-ol ^^y^^ o] ^sJ-oflA-^ -B-7ll-^ ^^1^* ^ 

34> o>T3l :^^7l7> ^^'^V^^ *y=#ofl ^^Jg ^<+Tc1«i>^(/7-hexane diamine)* >«>>-g--sl-<^S. 

^^1 ^ei^V* ^« Si^. GPTS-SILi)- ^-ttt^oyi^* ^-§-A]7'l^ oil^A]7lsl- ^^7l7l- 
^**><=^ ^^^^* ^^^tbi=f. ^<a:^^>^^ 'y=# «^>^ ^^7l7> tj-^ ^Bl7> <y:78oi s^cfl 
6|l^Al7li2)- ^-§-«1-£.S. ^^>^V^ol ^ ^2l?># ^* ^ Sli:^. 



lQ|j^04453 '^^>- 2004/5/6 

tfl^ ^-§-^3E» ^<:>l7lu|- i^^*?]: «]:-i-Al^o> ^cf. 

5> ol^s.^e] ^e^^V^ ^-^Ui ol^tb ^'^l 

^l7l, <i}^, <:»l±:A]6>vilolH ^^^} S.^^ ^^^7]Si\. WV-§-A]?^ S.^ 

^A^^ :a<^^4. ^^7> 2,800-3.100 cm-l^ '^^<='fl-^i ^^^S.7> 

= ^ ^^6\] tc|-e|- ^>ol7> ^o.t4 tH^ 200°C olvflollAi^ 3.^ 91^^}'^^. GPTS-SILs}- 
APTS-SIL^ ^-§-^15^ -^^1 -^^^l^ GPTS-SIL^I- MPTS-SIL* ^-§-^l7!^ ^^1 

7>3] ^sq.^ ^^B^^ :£ 3<^ a-^til-. ^^7l7> ^^^<^ ^^slJPS. o]^ ^^7] 
^ = ^ ^:^:7.]>^]^, ^^A}^^ ^T^^:^"?! 2,800-3,100 cm-l *^1H:b^ mflS. 

51<^ ^^slSi^* :e.<^§iil-. t:-]^oi oi-i: ^4iA>^ ^^te^ 300TCS. yfl7l*m 

• til^tb ^^1- 4^. t>^^^<^1 ^«^> 200t: e:^^<^l^i-^Bl ^«I17} ^#^1=1- 
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«> 2. 



^t^. ifl^S^ $^7]S- afl^^l^c^-. -§-^^^ SBR* ^Stt ^, -M^It-V. 

^Bl^'V, ^^^1. ^e)7> 2i^*>^cl-. RI-1 ^^fe ^Bl^m 

uflt^^, RI-2 JL-^-fe ^e^^m i^fl^:!!^, RI-3 €h^^>5s|- -^ol afl 

RI-4 Ji^fe ^Bl^l-sq- ;^1*>^ ^^1 ^el^V^ nfl^ji^oltj-. ufl^^ -g- 

SBR al^^ -B-a|^<»l^S.7l- -42rol:5i. ^^>^^ 56^<:>H, ^=:^^3\- 
31%^ 30%o]x:l-. 

^ S H GPTS(1.0)-SIL4 APTS(1.0)-SIL* ti]:-§-Al?^ N-GA(1.0)-SIL^^1 ^^9}^ 

#=<^1 tifl^al^l: i#ja. <^l-§-^>^ 7>%^><^ Al^-§- A]^^ ^l-Sit}.. ^^1 

^bIt'VsI ^^«iflA^ o^oi] ^ (networked)^ ^^^l^i ^o] ^ ^;<>^ q. 

BftflTJ^. l-S*?!-^ ^7^^ ^^^mmol ^"^m. ^ N-GA(1.0)-SIL ^el7>^ 

GPTSi!?- APTS7> LOmmol-s^ -^e^?-]* ^'%-^]^ ^^l^H^. 



<41> 
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n ^ 2L ^ Ri-1 m-2 m-3 Ri-4 

3t^(phr) 



— ■ a 




1375 


137.5 


1375 




4.0 


4.0 


4.0 


4.0 




15 


15 


15 


15 




15 


15 


15 


15 


7i-3a-#^^'=(DPG) 


1.0 


1.0 


1.0 


LO 




2.0 


2.0 


2.0 


2.0 






13.0 


13.0 










1.0 




^^1 ^e)n* 








13.0 



^iHSa-db-in) 


1&4 


225 


22.9 


20.3 


^aiS.3(lb • in) 


5.9 


7.8 


7.2 


8.9 




8.7 


112 


9.1 


15 




10.7 


12.9 


10.9 


4.8 












Mooney^SOb • in) 


34.0 


42.0 


41.0 


74.0 




40.0 


59.0 


47.0 


2.7 




52.0 


72.0 


60.0 


4.7 


^^^^ 










^£(JIS A) 


29.0 


36.0 


37.0 


40.0 












100% 


6.4 


7.7 


&7 


7.8 


300% 




16.8 


25.6 


22.8 


^^7j-£.(kg/cirf) 


11.6 


21.2 


27.4 


62.3 




267.0 


372.0 


31&0 


531.0 


v}3.^^ PlCO(g) 


1.26 


0.17 


0.15 


0.14 



36-16 




^7;>: 2004/5/6 



=4> K^, 

a : -g-^^^ SBRCoil-extended S-SBR polymer. 7]W 37.5 phr) 

i6> b : CZ(N-cyclohe3cyl-2-benzothiazol sulfenamide) 

i7> c : DPG(N,N-diphenylguanidine) 

^ d : Zeosil 175 

e : si-69(Bis(triethoxysilly propyOtetra sulfane: IffiSPT) 

50 f : N-GA(1.0)-SIL 



51> ^e)7>7} ^7>5)^1 RI-1 Wfl^Jl^^ <?1^7j-:£7> 11 .6kg/cilf^^ nfl-f ^-^M". 

^5171-71- 13phr ^7m RI-2 wD^al^^ ^^^J-s.^ 21.2kg/ciif-^^ ^■^3£ 372%S. 

^o>;c^A-i ^ei^Hl ^tt ^^7} ^^^] ^T^'d^. ^el^H Jl3i)- 
^ c1 ^^^:5lt)-. ^^7j-£.7> 27.4kg/cirf^S. c1 ^j-^fl^cf. jze^u). 300% S^sl^ife €h1^>^ 
^ 16.8kg/cnf«^l ttl^ 25.6kg/cnf^S. fe^^M^L -il-^^ 372%«H1a-1 316%S. V^«^>^>»-i ^ 
A^o] ;^:|-gfj.s)o^^^ <»H ^^1 ^7>«>^ 300% S-lr&l^i^ -€b1^>^ 

^ RI-2 Mfl-^Jl^^ 16.8kg/aif«>llA-1 22.8kg/ciif-^^ ^<^V^1^1 ^^^^1 ti]^, ^^7^:£^ 

21.2kg/c3if«^lAi 62.3kg/ciif-5.^ 3.7\] ^<^m^. ^^^1^ ^B^^V* ^<=H^ RI-3 ufl^^l^^l ^ 
^7j-£7]- 27.4kg/cnf^Bl1 ^^1 ^5l^>» RI-4 wfl^^^3l ol<g-7j-5.^ ^ ufl o]^ ^ 
^cj-. oifi]. ^71] Ai^o] 538%s. ^<i> tl^^J--£7V ^<^>^^ci]:£ ^^*>ai 
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^^^S. 3.7)1 7fl'a^^4. ^elT'V ^7>S. ^tt ^^^^ 3l3J|-^ ZLtflS -fr^^lSj^^i S-^S)^ ^ 



53> ^>».H 3. 

54> -iej^V^l ^"S^^M ^^^1^ ^e^-:^1:E.S. ^^1 ^e1^>^ 

^. -^^l^}^ 175<*1j1. N-GA(1.0)-SIL^ GPTS(1.0)-SIL5i|- APTS(1.0)-SILS- ;^l^tb ^^1 

^^^}o\jL, N-GM(1.0)-SIL^ GPTSd.O-SM MPTS-SIL^ ^l^tt ^sl^l-olcf. SBR 31^ 
<H1 tfltb ^Bl?> ^7>^* lOphr, 20phr, 40phrS i=}=7ll S^^Vc'^ tifl^3L^» ^#$ii=|-. 
'^>^. 7>%#:5l>t|l, ^B)lo>^^. >^l<?i;*ll ^7>^^ iE 131- ^^i3l-M <:»1*^ SL^ S.'^lr 
7V;*fl l-olel-Ji ^^«><^ S.^]^"^^. 

55> a 2. ^€{9}^ ^7>^«^ SBR JL^^ 
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Bll ^ ^ 


RH-l 


Rn-2 


Rn-3 


Rn-4 


RII-5 


TT /* 

Rn-6 


TJ TT —*7 


2:^(phr) 


















137.5 


lOf .t) 


iOf .3 


101.0 




137.5 


1375 


^7r;*il 1 


inn 


i.V/.V 


100 


100 


10.0 


10.0 


10.0 






10.0 


20.0 


40.0 


















10.0 


20.0 


40.0 


















^tfls.3.(ib - in) 


17.7 


19.7 


22.7 


30.6 


19.1 


215 


28.9 


^dtm=L(lb • in) 


5J[ 


5.8 


7.2 


133 


5.8 


75 


10.8 




9.9 


10.5 


11.9 


115 


3.6 


2.1 


3.9 




12.3 


12.3 


15.4 


34.2 


5.6 


7.0 


243 




















Mooney^£(lb • in) 


30.1 


345 


42.3 


635 


35.0 


42.1 


58.9 




40.7 


50.4 


655 


58.3 


15.1 


5.7 


4.7 




54.4 


633 


82.7 


79.7 


18.7 


8.1 


103 


^^^^ 
















^SilJlS A) 


31.0 


32.0 


37.0 


51.0 


34.0 


39.0 


50.0 


£#eliii(kg/aif) 
















100% 


4.7 


5.6 


7.5 


11.0 


7.4 


8.6 


14.0 


300% 


10.0 


13.0 


17.0 


27.0 


23.0 


24.0 


44.0 


?1^7j-£(kg/cilf) 


10.9 


24.5 


40.3 


• 108.0 


38.9 


82.4 


181.0 


-a^c^) 


329.0 


471.0 


549.0 


751.0 


431.0 


630.0 


699.0 


'»>S.'y^ PICXDCg) 


1.028 


0.277 


0.121 


0.081 


0.260 


0.106 


0.065 



^7] 

3 : -S-^^^^ SBR 
b : N-GA(1.0)-SIL 
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o> ^e)?># ^7>^^ nfl^ji^s^ tl^7J-£7> 37)1 ^^sji^, ^7}^■4^ ^^^7V 

^7>^6|1 til^l^t:)-. ^^9}7} ^7}s\pC\ RH-l tifl^i^^ ^^7j-i7> 10.9kg/cirf^cfl »M 
^^9}7} lOphr ^7>s)^ 24.5kg/aif, 20phr ^7>2£l^ 40.3kg/ciif, 40phr ^7>J^|^ lOSkg/cnfS. 
HTfl ^o>:5lii|-. ^-t ^^1 ^«^>;^^i -MSI^V ^7>S. JL-^Sl ^A^ol HTll ^^^ISilT^. ^^1 

^7M^ S.^^ ^Bl^^l 'isl5'>* ^7>*>$|^ nfl^Cf ^^7^3£Sl ^^^o] ^JE. 

Bl^^lT^. N-GA(1.0)-SIL ^^1 €s^7Vl- lOphr ^7l-*l-^ ^^7j-£^ 38.9kg/aifS, 20phr ^7>5| 
^ 82.4kg/c!ifS., 40phr ^7>s|^ ISlkg/cnfS. 3.7fl 7j-:^:^t|-. ^el^H w]^ ^:=<| -^Bl^V^- ^ 

7>^^ ^^7J-S.7> 71^ 2Ufl^£ 7^S|-^t^. Al^ C]^ fe<^>;^^i -f-:^! ^^f}^ 

31> ^Bl^>«- ^7>«>^ ol^^ ^^^>\] ^7>5|;^m, al-Sjii^fe 3711 

tflAl ^^^M ^^1 ^el^>» ^7>t!: «fl^JL-?-sl 100% 2-l:ei^l- Hlm^l^t:!-. ^sl7>« ^7> 
Rn-2, Rn-3, Rn-4 tifl-^Jl^^ 100% S-l-el^i^ 5.6kg/ciif, 7.5kg/crf, llkg/cnfS. ^^9} 
^7>^o] ?|c»>^^s. ^o>:^cf. ^el^>» ^7>t!: Rn-5, RE-B, RH-? tifl^ulJf<^ a-^s 

100% S.l-&|^7l- 7.4kg/cBf, 8.6kg/ciif. 14kg/ciifS. 9l^^^S.7} 7]^ 2afl ^S. cfl 

«1^>^ £1:51^51 ^7} ^cfl^^S 3^1 ^cf. ^ -§-^1 ^Bl^V» ^7H>^ Bfl^Jl^^ 
2:^ ^7>§>XlnV, ol;^7j-:£^ 0>^ ^ol ^7}^^^ ^ #^<^£ ^ Til ^^^l^l ^fe 

(toughness) ^^^©1 3.7fl ^7]- a^il-jl- i^B-f 3.^. 

:62> :f-;^l ^Bl?># ^7>^>^ P>a.-^^^:£ 3711 7))^^iil-. PICOS. M-^l-^ P>2-^iE^ -M^^^f* 

^^1 RH-l wfl^:il^oj)A-l i.028g-2.S. 3M- ^5171-71- 40phr ^7}^ «11^:il^«^)'H^ 0.081g 
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#<H€-tl-. ^e|7>l- 40phr ^7>^ ttll^Jl-¥-«HlA-ls PICO ^o] ^a] 0.065g-^S. 

i3> -gA^l 4. 

J4> 7}M 4^31 f^^7> rq-s^ ^Bl^>S.Ai 7l^ol 3,^ t]-» ^ o;t4. S S^ll^ 

N-GA(1.0)-SIL3|- N-GM(1.0)-SIL<^1 ^7>€ afl^-^i^^ ^e1?>7> ^^^1 ^7> 

^ tiliil^V^cl-. N-GM(1.0)-SIL^ GPTS-SIL^I- MPTS-SIL* ^-§-^17^ ^^1 

f\o]^. ^5l^M- ^7V«1-;^1 w1|^ai^:s.xq^ «fl^^ ^^7J-5E7> ^^sj 

31, ^Bl?>^ ^^7j-5.^ Xi\ ZL&m ^Hl?>« ^<^^ 

^ 'a^7<}-3E^ ^7> ^iS.^ Ti\ ^7^^^ ^^y^m ^^1 ^>-§-tb ^^^^ tl^7j-:£u|. Al 

e5> 7>Jil ^^<^ rq-el- ^IS. :a.7j- ^3^7} q=?l: ^^t^. GPTS^s}- APIS* ^^^1^ 

N-GA(1.0)-SIL -M2l^>7> ^7>^ Rni-4 flfl^Jl^oll til^fl GPTS^ MPTS» ^^a]^ 
N-GM(1.0)-SIL ^^1 ^Bin7> ^7>^ Rm-5 tifl^i^Sl ^^7j-s.7> ^Slrtl-. ^^^M ^ 
^7>t!r Rm-3 ufl^ul-^-a-tl- ^x] ^Bl7># ^7>^ Rni-4^ RHI-S 91^^^^ 

N-GM(1.0)-SIL ^^1 ^^9\-7} ^7}^ flfl^Jl^sl 9l^^^S.si\. a^a|:i7V -C-N-0- ^^©l 
N-GA(1.0)-SIL ^^9} ^7} n^JL^^] ^<Hl>H 7>%^ ^Sfl^ ^ 

^ -C-S- ^^<^1 ^^sq- 7>^A^£ ^c]-. N-GM(1.0)-SIL ^^1 ^el^V ^7> Hfl^Ji-^sl 
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- 
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^tfls.3.(lb • in) 


17.7 


30.6 


32.5 


28.9 


28.6 


^±S.3.(.lh • in) 


5.1 


13.3 


9.4 


10.8 


11.3 


^4o(^) 


9.9 


11.5 


11.9 


3.9 


3.1 


%(€■) 


12.3 


34.2 


16.8 


24.8 


16.0 














Mooney^S-db • in) 


30.1 


63.5 


50.2 


58.9 


56.3 




40.7 


58.3 


71.1 


4.7 ■ 


9.1 


^35(^) 


54.4 


79.7 


92.1 


10.3 


13.5 


^^-^^ 












^5E(JIS A) 


31.0 


51.0 


52.0 


50.0 


52.0 


JZ.l-el-5r(kg/*) 












100% 


4.7 


11.0 


16.0 


140 


16.0 


300% 


10.0 


27.0 


54.0 


44.0 


51.0 


ol;8-7j-S.(kg/*) 


10.9 


108.0 


137.0 


181.0 


149.0 


<il-i-(%) 


329.0 


751.0 


540.0 


699.0 


600.0 
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c : N-GA(1.0)-SIL 



i> 



d : N-GM(1.0)-SIL 



2> 



^Alofl 5. 



3> 



^o] tq-^ N-OI-SIL ^^9}^ 7]^ Wls^Vc^t)-. ^^f} ^7\S. «fl 

^jl-^Sl 7V51^^^<^1 ^:^1^<^1 ^^^>t^. ^^T'V ^7> nfl^^^(RIV-2)^ 

7j-£7> llOkg/cilf^Cll W]^, N-GM-SIL '^B:15'>7> ^7>€ 7}M^<^ 

150kg/aif ^S-S. ^5lit^. 7}-51^^«g=ol 0.2inmol/g, 0.5nimol/g, l.Ommol/g^S 3711 
^sj-^^c^ls. -y^^j-s Jl^7]- «]^^ 0.2~0.5iiimol/g jj-iL^^^^S-S. 1- 

S.^7} ^^n^^ ^ -^^t!: ^ 31^ ^^V7> ^^^1 ^ ^sl 
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RIV-2 
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1375 


1375 
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l6.0 


10.0 


10.0 




40.0 


40.0 
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32 
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- 


40.0 


40.0 
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N-GM(02)-SIL N-GM(05>-SIL N-GM(1X))-SIL 














^t«Sa(Ib-in) 


33.9 


24.1 


31.9 


305 


285 




17.4 


12.4 


13.0 


13.2 


113 




103 


10.8 


5.9 


2.8 
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26.0 


14.2 


8.8 


7.9 


16.0 












56.3 


lAooaey^S.Ob • in) 




















9.1 












135 
















^S:(JIS A) 


51.0 


52.0 


50.0 


51.0 


52.0 


J2-#Blii:(kg/cnf) 












100% 


11.0 


15.1 


12.0 


12.0 


16.0 


300% 


25.7 


54.2 


36.4 


40.0 


51.0 




102.0 


110.0 


157.0 


169.0 


149.0 




752.0 


463.0 


698.0 


688.0 


600.0 


v\s.^^ PICO (g) 


0.071 
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0.059 
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o> ^^9}7} ^^<H2l^ ^-^^ ^^^''] :^«l-3^1s^ ^l^j!)- n]^^ 

-2. Rin-3. Rm-4 Bfl^jO.^^ ^^m^l^ ^V^<>14. ^^"H! 1:^ ^Hl?>7> '=§<^^S. 

nfl^^<i^s. ^Bl7> ^'a:^^7> 3.711 T^S.t^. Rm-2 Bfl^Jl^«^l>H^ ^e1^> ""i^^^M ^ 
aui ^<*1 M-El-\+tq-. si-69 ^1^4* ^7>t!: RIH-S afl^^^«HlAi^ «^73ol7> 
^d]:^o] ^AV^^ol M^l^, -^21^1-71- o}:^S. ^1-^*1 $1^^. <^H 

N-GA(1.0)-SIL ^^1 ^e1^>» ^7}^ Rm-4 «fl^3l^<^>Hfe -i^l^V ^^S^l^V ^^ 

79> ^Alc^l 7. 

t}^ ^61] ji:^ l:A^ol ;^-l^^T:f. ^a1:jV 2r.#5liS "ti^Sj-^ ^4iA>^o1 
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:g-ol ^c] Bfl^^ jl-^o^ #A^S. :^<^1 ^el*>^T=f. «fl^^^^ S-^^^ S 4sq- ^<^}>^'\ 

Ji> <a^^ <li^^ ^ Bl|^3L^7]- S-l-eliiife ^«^>^1jI "^o}^ 

^. K ^3i).<>ilA^s. oi&it!: , ^e^^l- 

^o] 3.S. tiD^jL^oflAi ^i^:^ ^ ^<^>^l:iL ^<^>^^-. "Sic^Sl- 

7'l-7> Hfl^€ JL^^ 2:7] #A^5ll- pV^7HS. ^ic^ ^ #A^S. ^A] -f^^^c].. ^ 
♦ Bll^al^(RIV-3. RIV-4, RIV-5)fi1 ^^^j-s.^ 140kg/cnf ^l^-^S. o}^ ^^t^. 
7} ^}s=.S[d\] ^n^'^] :e.7j-?llS.Ai 7]^o] ^^§l-c^t}.. 

«2> a 5. N-CiM(1.0)-SIL ^^1 ^el^V» ^7>t!: ^11^:31^^ <iii2l- ^ 
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3> 



n ^ 3L ^ 


RV-1 


RV-2 


RV-3 


RV-4 


RV-5 
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N-G»A(02)-SIL N-GM(05)-S1L N-GM(1.0)-S1L 


























^2.(JIS A) 


52.0 


52.0 


50.0 


51.0 


52.0 


SL#Bliii(kg/cBf) 












100% 


10.8 


15.1 


11.6 


12.2 


15.9 


300% 


25.7 


54.2 


36.4 


40.0 


513 


^^7j-s.(kg/cnf) 


102.0 


110.0 


157.0 


169.0 


149.0 




752.0 


463.0 


698.0 


688.0 


601.0 




























^H(JIS A) 


56.0 


55.0 


53.0 


54.0 


55.0 


a-i-Bl:i;(kg/cirf) 












100% 


13.7 


17.6 


14.9 


16.6 


17.7 


300% 


33.9 


60.9 


44.7 


53.9 


63.4 




98.0 


97.0 


140.0 


145.0 


149.0 


^*(%) 


645.0 


405.0 


602.0 


550.0 


529.0 



84> 'M'^HI 8. 

«5> SBR JL^ S!\ci^ H^l^ ^ ^o] ^>-§-s)^ ^olJL-?-(NR)<^1 tfl 

^:^] ^^^7>2^ ^7} jL^if* 2:A>^>^cl.. s. 6<^m ^^1 afl^^ SBR NR 

«fl^-?b ui^^ ^Bl-5>^T:f. 
«6> SBR JL^<^1 ^^1 ^elT'V* flfl-^^l-ia ^Bin^ ^^^1* ^7>t!: wfl^Jl^<^1 tilsfl 

^7j-5:S>). Ai^o] 2..^ ^t:^-. NR ^el^># flfl^«>^ SBR Jl^^^l n]n^^^ ^ 
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10.0 


10.0 


10.0 
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35.00 
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47.10 


43.00 


^4iMa(lb • in) 
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13.90 


17.90 


27.00 


9.30 


15.00 




6.95 


8.28 


3.75 


9.48 


8.41 


3.07 


^90(^) 


31.75 


13.47 


26.67 


31.88 


14.68 


10.67 
















Mooney^5B.(lb • in) 


74.30 


68.60 


114.00 


80.80 


31.40 


156.00 


^05(-S-) 


15.20 


35.60 


6.13 


853 


1053 


1.20 




23.07 


44.00 




10.00 


13.20 


2.80 
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60.0 


58.0 


56.0 


70.0 


71.0 


62.0 


2.-§-el^(kg/aif) 














100% 


13.5 
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18.8 


16.2 


35.1 


246 


30096 


335 
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80.0 


48.1 


126.9 


142.7 


?l^^£(kg/ciif) 
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177.0 


201.0 


217.0 


297.0 
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540.0 
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532.0 



<90> b : ^o^ul^ 
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^^<^1 3.711 7Ht!:^^. ^^^} "^730]^ ^o^o^ ^^^15?^ 
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^ -^oi:;^! ^o}. ^efls]^ -i-^a^ l-^<a^^JE -i^l^V* >^>-g--5|-^ sfj^^-i: ^ SX 
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A>61611 Ji:^ ^7].7} 77\o]7\] SjJE.^ ^5^7]- ^7Solo^ ^'a:^^*^! ^tfl^^Cl-. tifl^Jil^oll ^7>S| 
7>%#^>n5q- ^Bl7> ^^7H1 ^^5l7l t4|&«^. ^S]7V ^7}^ 

^ ^7> ^-§-^ -B-^^*^ 5^*>a171j1. ii#3£i^ ^^*H ^r^-S-'^-^ 

^Bfl^V^l^. ^Sl^>* 7>%#^;tl1 ^ J17l-^ ^7>;*ll» 3).i:^*]-7ll A>-g.^>;^] ^c} 

S. ^B-S. 3.^ ^7} ^y^] Ji^ol]s. 3711 7]<^^ ^ ^Bl?]-^ 

:e-7<J- Jl^I- ^rfl* ^7}^^ -fi-71 ^^>im wfl-^^^'^^i «^m^<^l ^S^J 
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I^^^ 41 

^^^7> 6~187fl ^^^^ r^cl-i^AloVvilolH. •^S.:ffl€^V. «^^BllH.7l7> 

-i-<H ^fe ^^^1 l~100g* 2«j- 7l;cllo^ ^pfl nc6fl ^«:^ ^^^}-^ ^. 40~150TC 

yy^-s}^ 2:^-^5. ^H^7> 6.05~2.0inmol ^^1^1^ ^^^Y^ 



[^^*^ 5] 

51^ 100phr<^ tfl^ ^^<^>^, ^BfloV^AV^ 7].^^^:^], ^l^^^l ^4 ^^1 ^^1 ^ 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
3^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




